Introduction
Bone resorption caused by inflammation is believed to occur from the region closest to the most affected site". The crest of the alveolar bone was resorbed in rats subjected to silk ligature of the tooth cervix2).
The bone loss caused by a surgical injury of the gingival mucosa occurred not only near the crest but throughout the whole alveolar bone. Despite these observations, process of alveolar bone resorption caused by periodontal inflammation remains unclear.
The question arises as to whether the alveolar bone resorption occurs gradually from the crest or it occurs all over as a consequence of accelerated remodeling of the entire alveolar bone.
Infiltration of inflammatory cells occurs as a consequence of the local immune and host-defensive response whereby activated neutrophils and macrophages secrete inflammatory cytokines and mediators, among which interleukin-1 and prostaglandins are known as bone resorbing factors4.5).
In attempt to clarify the mechanism involved in the morphological events featuring alveolar bone resorption during acute inflammation, we carried out hisochemical and ultrastructural observations of changes in bone tissues during the initiation of ligature-induced acute inflammation in rats6m. To further elucidate the effect of bone resorption according to the degree of inflammation, an observation of acute inflammation receiving indomethacin, a cyclooxygenase inhibitor, was also carried out in rats.
Materials and Methods
Fifty-six male Wistar rats 8-weeks old and weighing between 280-320 g were devided into three groups. One group (ligated group) was composed of 24 rats which received ligature of the second maxillary molars6'7 with 4-0 gauge silk surgical thread. The second group comprised 8 rats (controls) which were left untreated, served as non-ligated controls and were sacrificed on day 0. The third group (indomethacin group) was composed of 24 rats received both ligature and daily palatal injection of 10-4 M in- domethacin to reduce the inflammatory reaction induced by the ligature. Rats of each group were sacrificed on day 1, 3 and 5 after treatment to excise tissue block including alveolar bone between the first maxillary molar and second molar.
. Specimen preparation for histochemical survey
The rats were fixed by perfusion of 1% paraformaldehyde and 1% glutaraldehyde mixture. The tissue block including the first and second molars (Ml and M2, respectively) was excised and cut into 5 mmsized cubic specimens and decalcified with 10% EDTA, dehydrated with graded ethanol and embedded in Technovit 8100 (Kulutur, Germany). Semi-thin sections were obtained following a plane that included the bucco-distal root of M1 and the bucco-mesial root of M2 (Fig. 1 ) , and were stained by azo-dye for the detection of tartrate-resistant acid phosphatase (TRAP) 9) known as the marker for osteoclasts. group for each experimental period were used. The data described above were analyzed by the WilcoxonMann-Whitney rank-sum test for intergroup data set comparison and by Wilcoxon sign-rank test for intragroup data set comparison. The null hypothesis was rejected whenever the statistical risk probability rated below 5% (p < 0.05) and the differences were considered significant.
Specimen preparation for transmission electron microscopy (TEM)
The rats were fixed by perfusion of a 2% paraformaldehyde and 2.5% glutaraldehyde mixture . The tissue block including Ml and M2 was excised and cut into specimens as described above , decalcified with and stained with tannic acid, uranyl acetate and lead nitrate. The preparations were observed under a transmission electron microscope (H-500, Hitachi Co. Tokyo, Japan).
Results

Histochemical observations 1) Non-ligated group (Controls)
Regardless of the period, no polymorphonuclear leukocyte (PMNL) infiltration was observed in the connective tissue adjacent to the alveolar septum between M1 and M2 (Fig. 2a) . Osteoblasts were present on the alveolar crest (Fig. 2b) . Since rat molars are subjected to physiological distal drift, osteoclasts were observed on the mesial side of the septum (pressure side) (Fig. 2c ) whereas osteoblasts were observed on the distal side (tension side) (Fig. 2d) (Fig. 3a) . On the alveolar crest, osteoblasts were observed as being the same as in the controls (Fig. 3b ).
Day 3: PMNL-dominant inflammatory cell invasion reached the crest. Osteoclastic bone resorption occurred in the region adjacent to the middle portion of the root (Fig. 3c) . At higher magnification, PMNL infiltration covered the alveolar crestal surface where osteoblasts and TRAP positive cells were absent (Fig.   3d ).
Day 5 : PMNL-dominant inflammatory cell invasion was observed in the limited connective tissue area adjacent to alveolar crest only (Fig. 3e) . Immature osteoblasts, fibroblastic cells and TRAP positive osteoclasts were observed on the alveolar crest (Fig. 3f) .
3) Indomethacin group Day 1 : The findings were quite similar to those in the ligated group on day 1. PMNL-dominant inflammatory cell invasion did not reach the alveolar crest and osteoblasts were observed as being same as in the controls (Figs. 4a, b ).
Day 3 : PMNL-dominant inflammatory cell invasion in the connective tissue adjacent to the alveolar crest was weaker than in the ligated group (Fig . 4c) . Immature osteoblasts, fibroblastic cells and TRAP positive osteoclasts appeared on the crest and displayed features similar to those observed on day 5 in the ligated group (Fig. 4d ).
Day 5 : TRAP positive cells were scarce and PMNL-dominant inflammatory cell invasion was limited to the subepithelial area immediately to the gingiva (Fig. 4e) . Numerous osteoblasts were located on the crest, where rapid bone formation occurred with osteoid tissue (Fig. 4f) . (Table 1) .
On day 5, TRAP positive cell numbers increased in the ligated group, but remarkably reduced in the indomethacin group. TRAP positive cell count in the ligated group on day 5 was significantly higher than in the indomethacin group on day 5 (Table 1) .
. TEM observations
Despite the strong inflammatory reaction, osteoclasts were scarcely observed on the alveolar crest in the ligated group on day 3. In this area, osteoblastic cells were absent and PMNLs have invaded the bone surface (Fig. 5a ) . However, osteoclasts appeared concomitantly with the decay of inflammatory reaction in the portion of the distal septum immediately apical to the alveolar crest in the ligated group on day 3. In regions where osteoclasts were found, elongated fibroblastic cells characterized by the developed rER and Golgi apparatus were closely located to the osteoclasts (Fig. 5b) . This proximity of fibroblastic cells to osteoclasts was also observed on the alveolar crest in the indomethacin group on day 3 and at the mesial side of the septum in controls.
Discussion
The alveolar crest of the control specimens was covered by osteoblasts whereas the ligated group on 
